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YI%LDs OF ~ E c i I o L s  

Carbonization of a ton of l i , a i t e  a t  the Dickinson plant yields 5 ,@.loxi (42 lb)  
of tar (70 p z c e n t  of assay) (l2), and 20 ,pLLons of process watz (14). Thus *or 
t5?3 previous f i ,ues  M can expect one ton of l i p i t e  t o  yield 0.42 pounds cat-.chol 
fron ti?= tar and 2.5 p a d s  catechol fron the process water f o r  a t o t a l  of 2.9 pnt?ds 
cat2:hol per ton of l i g n i t a  carbonizd. Sindaxly,  a ton of l i s i t e  should yield 
2.2 po~nsls of 4 - n s t b l  catzchol and 1.1 pounds of 3-neswl catechol. 
c-secho-ls a c t u d l y  recnrsed  depands, of c o u r s ~ ,  on the efficiency of the exihacsion 
process. 1 ,Wa tiless f:,mes r q r z s e n t  the  mount of catechols available, it LFJ not 
bs eco2oricall;r feasibl i  t o  sxtract  the ent i re  mount. 

The anont of' 

mmY lU,zl!EoDS 

The p h a o s o l n n  2rocess (7, 15, 16, 20) i s  the nost popular netha5 curronfly 
-ad t o  e:Atract waste :rzts-s. It consists of comterxr ren t  5Y"Vraction :dth a n  
?st% d x t u r o  c o u ~ o s d  yinarily of butyl acetate. Entraiaed e s t 3  is reca.5--ed 3g 
s t a m  disttillation, aiiils t hz  proczss ?LIZ** df ' ic iac t .  

This method of recovery can a l s o  be wed on solutions of buffers used t o  nxtract 
catechoh f r o m  the tar (3, 17). 

cresi l ic  acid (8). 

liquor by acsivated *coal (18) or coke dust (10). 
by stean. 
dsorpt ion of the mono'qdroxy phenols on charcoal (18). 

Others have extracted aqueou liquors with s tne r  (2, 6), "ketone oil" (g), and 

Another interestiiig me"t0d of  r e c w w j  involves adsorption of phenolics fron 
The phenolics were then desorbed 

Catechols were also recovered by precipitation of their  lead salts before 

Stmaration of Recovered Catechols. Although catechol and 3-netAhy1 catechol bo i l  
a t  about the sane tsiperature (240' and 241' C respectively) at atmospheric pressure, 
they a re  separable by d is t i l l a t ion  d e r  reduced pressure. 
catechol has a boiling point of 129" C, whereas that of catechol is 134" and t h a t  of 
4-netwl catechol is 147' (19). 

Separation of catechol and 3-methyl catechol can also be achieved under certain 
conditions by precipitation of lead s a l t s  ( 5 ) -  
chols can be separated by precipitation of the  k-netwl catechol Kith ammoniacal 
cdcium chloride (19). 

Thus a t  20 nm H,;, 3-nethyl 

Similarly 3-methyl and 4-nethyl cate- 

CONCLWION 

or e 

(1) 

It has been sham that the low-temperature carbonization products of Horth D a k o t a  
l ign i te  =e a r ich  source of catechol, 3-metWl catechol, and h e t h y 1  catechol. 
Proven mthods are available for recovery and separation of these valuable c h d c a l s .  
Their potential  abundance could resul t  in development of rany new uses and in ex- 
pansion of present applications such as nsdicinals, antioxidants, plast ics ,  glues, 

flotation, photo- developers , and herbicides. 
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